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Abstract 
Despite socio-cultural gender-based prejudice, women have played a role in the advancement of scientific knowledge for as long 
as science exists. However, their effort, but for a few exceptions, has been historically hidden from public recognition and 
frequently shadowed behind the figures of their male relatives or husbands. Women who still decided to fight against this state of 
affairs and kept writing scientific texts used several strategies to overcome resistance from their male counterparts. One of such 
strategies was the use of conditionals, as the latter not only play a significant role in logical argumentation, but can also act as 
downtoning devices or hedges. The aim of this study is to describe the functions of conditionals in the works of English-speaking 
women scientists whose works were published along the 18th and 19th centuries. Our intention is to focus on the different 
varieties of conditionals and their pragmatic functions in each text as well as in the construction of scientific discourse. The 
diachronic evolution of the different functions of conditionals and their relationship with the ever-evolving scientific world, as 
well as the possible correlations between the use of the different conditional subordinators and their functions will be analysed. 
This research is carried out using the Coruña Corpus of Scientific Writing with the help of the Coruña Corpus Tool. 
© 2013 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of CILC2013. 
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1. Introduction 
This paper analyses the use of conditional clauses in scientific texts written by English-speaking women and 
published along the period 1700-1900. Section 1 introduces the socio-historical context for modern English 
scientific writing, both male and female, whereas the role of conditionals in scientific discourse is discussed in 
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Section 2. The corpus and the methodology used in the present study are described in Section 3, followed by a 
presentation of the results in Section 4. Finally, tentative conclusions are discussed in Section 5. 
1.1. Writing science in the 18th and 19th centuries 
Until the second half of the seventeenth century Western science followed the long-established scholastic 
paradigm (Taavitsainen & Pahta 1998; Crespo 2004; Taavitsainen 2000) in which new knowledge was to be inferred 
from the authority of classical sources, demanding a rigorously logical frame of discourse. Accessible to a wealthy 
educated minority, scientific matters 
that English would start to emerge as the language of science and law (Bailey 1985; Crespo 2004; Beal 2004, 2012). 
The progressive shift in scientific thought style, begun in the mid-sixteenth century, is one of the causes that 
prompted this change. Medieval scholastic science, based on traditional belief and unquestionable authorities, 
slowly gave way to empiricism, a new form of knowledge based on induction and evidence (Taavitsainen and Pahta 
1998: 162). The new model of scientific report, proposed by Sir Francis Bacon, was to be based on observation and 
experiment as the only reliable sources, whereas Robert Boyle established a framework for an emerging scientific 
genre - the experimental essay - through five basic characteristics: brevity, lack of assertiveness, perspicuity, 
simplicity of form, and objectivity (Gotti 2001, 2003, 2005). These rules, though still far from being an actual 
scientific discourse along the subsequent three hundred years.  
On the other hand, with the foundation of the Royal Society of London in 1660, scientists would aspire to 
become members of a scientific community  albeit initially a genteel minority composed largely of amateurs  and 
expose their discoveries to the criticism of their peers was a 
mode of investigation, now (Bazerman 1988: 140), not only through scientific 
evidence but also through scientific discourse. If scholasticism entailed a high reliability of well-known, 
indisputable authorities, be they religious or political, scientific or pseudo-scientific, empiricism places the scientists 
as the reporters of their own observations; it is up to them now to convince the audience of the truthfulness of the 
accounts of their findings (Atkinson 1996, 1999). Considering that, at the end of the seventeenth century, science 
was primarily a gentlemanly activity, word  was a guarantee itself. However, as the scientific and 
socio-economic improvements brought forth by the Industrial Revolution made education available to a wider 
population, the practice of science became a profession no longer dependent on social hierarchy. Scientists would 
need not only to provide the actual proofs of their findings, but also to use a sufficiently persuasive language to 
convince the scientific community of the validity and suitability of their method. As a result, although impersonal to 
a certain extent, scientific language has developed a whole set of pragmatic strategies to convey persuasion, 
humility, and politeness (Hyland 1996, 1998, 2000), addressed to an academic audience who would judge scientists 
strictly on the validity of their scientific achievements.  
1.2. Women in modern science 
If this was the case with scientists in general, women scientists had a particularly challenging situation in the 
academic world of modern Europe. Although generally a male activity, science was also accessible to women in the 
Middle Ages and the Renaissance, primarily in convents and guilds (Schiebinger 1987). The consolidation of 
Universities as centres of knowledge became a major obstacle for women scientists, as these were institutions closed 
to the female sex until well into the nineteenth century. Despite the remarkable exception with Italy  where two 
women received a university degree in the late seventeenth and mid-eighteenth century, one of which was awarded a 
university professorship1  the academic community of European women was restricted to their families where they 
would work (usually as assistants) with their husbands, brothers, or fathers (Schiebinger 1989, 2003). The 
professionalisation of scientific practice in the nineteenth century, along with the reshaping of the family into a 
 
 
1 Elena Cornato Piscopia (1646-1684) and Professor Laura Bassi (1711-1778), respectively. 
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strictly domestic institution, contributed to the almost complete isolation of women scientists, their access to the 
academic world being socio-culturally inacceptable (Abir-Am & Outram 1987). As a result of this marginalisation, 
women would have to fight particularly hard in order to be noticed outside the restricted circles of their families. If a 
scientific community has to be persuaded to accept a scientific report as true and valid, then exceptionally 
convincing arguments would be needed in order to acknowledge a work written by a woman. 
Previous research (Crespo 2011) shows that women philosophers in the eighteenth century tended to use a larger 
proportion of persuasive strategies (Biber 1988, 1995) than their male counterparts. Those persuasive strategies 
consisted partly in the use of if-conditionals as a device to seek consensus. The following section offers a review of 
conditional clauses as used in scientific discourse, constituting the theoretical framework for the present study. 
2. Conditionals in scientific discourse 
among other functions, conditional constructions are considered to play a key argumentative role in scientific 
writing. Academic discourse is not just a homogeneous block of objective and impersonal information, but, rather, a 
dynamic field of exchange of knowledge between the scientist (speaker, or writer) and the other members of the 
epistemic community (the audience) (Bazerman 1988; Myers 1989; Swales 1990; Hyland 1996, 1998, 2000). While 
mainly interested in reporting the latest scientific discoveries, scientists must show solidarity with their colleagues 
by making shared knowledge explicit, seeking agreement and wrapping their statements with modesty, respect and 
politeness. In order to communicate science, the scientist would need specific communicative tools, whether to 
avoid categorical statements, convey subjectivity or express more than one point of view (Crompton 1997; Hyland 
1998). Scientific discourse is, thus, constantly modalised by various linguistic constructions (such as modal verbs, 
verbs of saying, passive constructions, etc.), frequently labelled hedges in the literature. 
Conditionals, if not always hedges, indeed can be seen as a linguistic tool by means of which scientists try to 
proving an interesting focus of scientific writing 
linguistic research. Horsella & Sindermann (1992) explored conditional argumentation in three scientific texts and 
confirmed blishing semantic links between the premises and the conclusion in 
those that are merely probable, thus determining the degree of certain
Sindermann 1992: 138). Ferguson (2001) and Carther-Thomas & Rowley-Jolivet (2008) researched medical 
discourse (written and spoken) through a cross-genre study of if-conditionals. Although each study adopts a 
different functional approach, both show a marked presence of conditionals conveying mitigation of otherwise 
categorical statements, as well as showing empathy towards the addressee in the spoken data, highlighting the 
importance of a scientific audience. More recently, Warchal (2010) analysed if-clauses in linguistics research 
articles, measuring to what extent they can function as consensus-building strategies 
(2010: 142). Likewise, her work also brings to 
the surface instances which emphasize or add assertiveness to a statement, or function as attitudinal markers, all of 
en the writer and the 
combines several categorisations 
established in the literature (see section 2.1) in order to identify cases with a chiefly interpersonal function, in an 
attempt to offer the most complete possible view of if-clauses as consensus-building grammatical devices. 
In the present study we have (2010) perspective on the assumption that, given the often 
controversial, but mostly marginal(ised) position of women scientists within a historically male-oriented scientific 
society, their writings across history might show a tendency to use a markedly consensus-seeking rhetoric, 
presumably through a careful selection of conditional clauses conveying either non-assertiveness, or politeness, in 
order to make their claims sound less categorical, yet more humble, to the judging (if not prejudiced) ear of their 
male fellow-scientists. The approach adopted is described in what follows. 
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2.1. Our approach: types and functions 
The present study offers a double classification of conditional subordinators, taking into account both the type of 
subordinator and its semantic/pragmatic function. Despite the existence of numerous typologies of conditionals 
(whether semantic, pragmatic, or multi-perspective; for instance, Leech, 1971; Comrie, 1986; Sweetser, 1990; 
Athanasiadou & Dirven, 1996, 1997; Declerck & Reed, 2001; Huddleston & Pullum, 2002; Dancygier & Sweetser, 
2005; Gabrielatos, 2010, among others), perhaps the most complete functional classification  itself a combination 
of two previously established approaches  is Warchal (2010), which is the one we have adopted (albeit with some 
alterations) for . typology brings to
and Quirk et al obtaining a total of eight functional categories: content, epistemic, 
rhetorical, concessive, politeness, relevance, metalinguistic, and reservation conditionals (Warchal 2010: 143-146), 
as shown on Table 1:  
functional classification of conditionals; examples taken from our study 
Function Example 
Content  if the diameter of one body be double that of another, then its bulk is eight times larger than that of the smaller; if the 
diameter be three times greater, then it is twenty-seven times bigger  (Bryan 1797: 105) 
Epistemic For if the earth were perfectly plastic to the stresses of solar and lunar gravity, tides in the ordinary sense  would not 
exist (Clerke 1893: 317)   
Rhetorical I know not whether or no Women are allow'd to have Souls, if they have, perhaps it is not prudent to provoke them too 
 
Concessive This prelate, who gave in his own person an example of the ecclesiastical celibacy which he regarded as edifying, if not 
obligatory  
Politeness 
,  
Relevance If any one deny a vacuum, let him look into the mind of an unreflecting person, and he will find o (Bryan 1797: 121) 
Metalinguistic 
make them in order to co-operate, ollstonecraft 1792: 36) 
Reservation , Albert's endeavours in his treaty of peace with  Waldemar, King of  Denmark, to 
ecure to the Dukes of   (Scott 1762: 180) 
 
The only alteration in ou  approach was the expansion of our analysis to conditional 
clauses introduced by subordinators other than if in order to obtain a fuller picture. We have included therefore all 
the conditional triggers listed in Quirk et al. (1985): the central conditionals if and unless, peripheral conditionals 
such as as long as, given that, providing or assuming, conditionals with no subordinator in clauses such as barring 
bad weather or please God, as well as conditionals by inversion (such as had, should, and were). To the latter, after 
consulting some secondary sources, we have added the operators is and did, as they were still in use in the period 
covered by our study. 
3. Corpus and methodology 
The texts selected for the present study belong to the Coruña Corpus of English Scientific Writing (Moskowich & 
Crespo, 2007). The Coruña Corpus is composed of several subcorpora, each of them dealing with a particular 
scientific discipline, covering the period between 1700 and 1900 and containing a total of forty samples of ca. 
10,000 words at a rate of two per decade. Our corpus comprises a selection of twenty texts written by women, 
extracted from four subcorpora: the Corpus of English Texts on Astronomy (CETA; see Moskowich and Crespo, 
2012), the Corpus of English Philosophy Texts (CEPhiT), the Corpus of English Life Scientists Texts (CELiST), and 
the Corpus of Historical English Texts (CHET), the latter being still under compilation, giving a total of 205600 
words. 
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Table 2 shows the distribution of texts and words per scientific discipline: 
Table 2. Distribution of texts and words per discipline 
Discipline Number of texts Number of words % of the total 
Astronomy 2 20793 10% 
Philosophy 3 30194 15% 
Life Sciences 7 72991 35% 
History 8 81622 40% 
TOTAL 20 205600 100% 
 
The searches were done with the help of the Coruña Corpus Tool (CCT; see Moskowich and Parapar, 2007), a 
concordancer initially designed to work with texts from the Coruña Corpus but also suited to process other corpora. 
Figure 1 shows a screenshot of the CCT in use: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1. A screenshot of the CCT in use. 
As the Coruña Corpus has not been yet annotated for grammatical categories, a subsequent manual 
disambiguation was carried out. Discarded cases included those occurrences in which the triggers of inversions 
ifs and the comparative uses of so long as and as long as, among other 
non-conditional readings. The distributions of the 400 occurrences obtained will be described in the following 
paragraphs. 
4. Analysis of Data 
Data has been analysed from two points of view. The first part has dealt with the distribution of the different 
types of conditionals and the second part has examined the distribution of the functions 
(2010) model. For each part, three aspects have been analysed: the general distribution of the cases, their distribution 
according to the discipline of the texts and their diachronic evolution. 
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4.1. Types of conditionals
In what has to do with the general distribution of the different types of conditionals (Figure 2), if-conditionals are 
more than 80% of the total cases, followed by inversions (11%), peripheral subordinators (5%) and unless-
conditionals (a mere 3%). We have not found any case of no-subordinator conditionals.
Fig.2. Distribution of cases per conditional type.
Among inversions, the main triggers are had and were, 38% and 33% of the cases, respectively. Should and could
are the only modal triggers, each of them presenting 7%. The only occurrences found among the inversion operators
which are no longer in use were did (10%) and is (5%), although both of them only appear in the oldest text, dated 
from 1700. Only four of the twelve peripheral conditional subordinators listed in Quirk et al. (1985) have been 
found in our corpus, adding up to 21 cases: supposing and on condition have 7 cases or 33% each, provided having 
5 cases and so long as 2 more.
In what has to do with the distribution of conditionals per discipline (Figure 3), their use is particularly frequent 
in philosophy texts, presenting 4400 uses of if per million elements. The other types of conditionals are also more
frequent in philosophy texts, except for peripherals, which are more common in history and astronomy, perhaps
denoting the necessity of different, more precise types of conditionality. In any case, if accounts for more than 70%
of the cases in all the disciplines, and almost 90% in life sciences.
Fig.3. Conditional types in each subcorpus: a) cases per million, b) percentage.
As far as the diachronic distribution of the data is concerned (Figure 4), we can see an irregular picture, in which
the three peaks (1700, 1783 and 1792) correspond to the three texts dealing with philosophy. However, after testing 
our data for statistical significance we have found that there is a significant decline in the overall use of conditionals 
over time (R2=0,288; p<0.05). This means that diachronic evolution appears to explain 28% of the variation, with a 
quite a strong level of significance.
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Fig. 4. Distribution of total cases of conditionals over time.
4.2. Functions of conditionals
Regarding the distribution of functions, and before explaining the findings in the data, it is worth noting that this 
process has been particularly laborious, and there have been some difficulties ascribing a function to each of the 
cases presented a functional classification of conditionals in present-day scientific texts, whereas 
18th and 19th century science was not characterized by as standardised a discourse as it is today. After completing 
this task, we have found (Figure 5) that the vast majority of conditionals (74%) appear to have an epistemic
function, this is, they present a relationship of inference or deduction in a world of reasoning, whereas only 13% 
function as content conditionals, 8% as concessive conditionals, and the remaining 5 functions are distributed 
among the remaining 5% of the cases. This distribution is maintained in each of the different types of conditionals. 
Some types, such as inversion triggers had and should, and the peripherals provided and on condition, happen to
convey an epistemic function in 100% of cases. The only type which does not feature a majority of epistemic
conditionals is the peripheral as long as, functioning as a content conditional in most cases.
Fig. 5. Distribution of cases per conditional function.
In what has to do with the distribution of functions per discipline (Figure 6), we can see that epistemic
occurrences are particularly frequent in texts dealing with philosophy (over 80% of the cases), as aforesaid the 
discipline with the highest number of conditionals. However, epistemic occurrences add up to more than 60% of the
cases in each of the different disciplines. This fact seems to suggest that discipline should not be regarded as the sole 
explanation of the distribution.
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Fig.6. Distribution of conditional functions per subcorpora
Finally, regarding the diachronic evolution of the conditional functions, our results show an irregular picture with
a majority of epistemic occurrences and an erratic diachronic evolution. However, a concentration of some functions 
in the eighteenth century can be appreciated, namely the scarce cases of rhetorical and metalinguistic conditionals, 
which seem to appear only in the very first texts.
5. Concluding remarks
After examining this data, the following findings seem to be the most relevant to comment on:
The use of conditionals appears to diminish throughout the period in a way which is statiscally significant. This 
process is not a process of substitution of if with its alternatives, but a general process of a decrease in the use of 
conditionals. This concerns all the conditional subordinators dealt with in this study, to the point that some of 
them (inversion triggers did, is) completely disappear.
The main function of conditionals, as the results of our study seem to suggest, is the epistemic function 
(conditionals which present a relationship of inference or deduction in a world of reasoning)
The main parameter which appears to explain the variation in the distribution of both conditional types and 
functions is that of discipline. Philosophy texts show both the most absolute cases and the most frequent uses of 
epistemic conditionals. However, data show that the number of cases of epistemic conditionals is relatively high
in every discipline.
Two questions arise with these findings: a) Why the decline in the use of conditionals, and b) why the high
number of epistemic conditionals (bearing in mind that Warchal data, conformed by contemporary research
articles on linguistics, showed that 57% of the conditionals were content conditionals). Our findings seem to suggest 
two possible explanations for these phenomena: It may be the result of a gender-motivated intentional use or else it 
may be a phenomenon caused by the mere evolution of science and the scientific register.
If this were a gender-motivated (and pragmatic) phenomenon, the high degree of usage of epistemic conditionals
(74%) would be a reflection of one of the strategies used by women to seek consensus in their writings. However, 
this could be questioned, as speech act conditionals, which are the most clearly consensus-seeking conditionals, add 
up to only 5% of the cases, contrasting with the is striking even taking
into account the overlapping of functions and the general presence of politeness as a secondary feature of 
conditionals in the 18th and 19th centuries.
Should the second suggestion be true, the different distribution of functions compared to 20th century science
could be a reflection of the different registers used at each time and the different scientific paradigms. The 18th and 
19th-century scientific registers normally focus on report and speculation at first, and later on methods and 
experimenting, whilst those nearest to the 20th century appear to be much more centered in theoretical discussions,
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which could also explain the general decline in the use of conditionals. Moreover, there is a distinct possibility that 
the texts which presented the majority of conditionals and most of the epistemic uses (18th century philosophy texts) 
were still, to a certain degree, influenced by scholastic ways of writing, thus marking even more the contrast 
between the old and the new paradigm of presenting knowledge. 
In any case, the two hypotheses suggested above would need further evidence to be proved or disproved. Our 
future research will focus on trying to find out answer whether these results show particular strategies developed by 
women scientists or if they only reflect the nature of the time. Our analysis will be extended to the texts written by 
male authors in each subcorpus in an attempt to compare and contrast their results obtained in the present study. 
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